Abstract
, and the domain structures of the three isoforms of mouse α1(XVIII) collagen chains (B). The Col18a1 gene includes two alternative promoters (P) and 43 exons. The external P1 directs the expression of the short collagen XVIII, which consists of a signal peptide (sp), an N-terminal non-collagenous domain 11 (NC11), including laminin-G-like/thrombospondin-1 homology region (LAM-G/TSP-1), ten triple-helical collagenous domains (1-10) interrupted by nine short NC sequences (NC2-NC10), and a C-terminal NC1 with a trimerisation (TRI) domain, a protease-sensitive region (H) and an endostatin (ES) domain. The internal promoter, P2, directs expression of the long and medium collagen XVIII isoforms, which contain the same collagenous and NC1-NC10 domains as the short form as well as the LAM-G/TSP-1 region. The medium and long isoforms share a signal peptide distinct from that in the SHORT isoform and an N-terminal domain of unknown functions (DUF959). Unique to the NC11 of the long isoform is a frizzled (FZ) domain flanked by the DUF959 and LAM-G/TSP-1 domains. Conserved glycosaminoglycan attachment sites at the common NC11, NC9 and NC8 domains carry mainly heparan sulphate (HS) side chains (shown here only for the short isoform), and these are O-sulphated at least in some tissues. The release of endostatin-containing fragments by various proteases, and the magnification of a typical HS chain structure are illustrated in separate boxes. The colours depict the various protein domains of collagen XVIII, and the corresponding exons in Col18a1. Collagenous regions are shown in grey. MMP, matrix metalloprotease; Xyl, xylose; Gal, galactose; GlcNAc, N-acetylgalactosamine; GlcUA, glucuronic acid. Scale bars: 5000 bp (A), 100 amino acids (B) . example, to α5 and αv integrins [62] [63] [64] Based on the immunoelectron microscopy of several tissues (epidermal BM, kidney tubular BM, choroid plexus epithelial BM, heart valve endothelial BM, and the BM of the retinal pigment epithelium i.e. the Bruch's membrane), the C-terminal endostatin domain faces the plasma membrane and the N-terminus is orientated towards the fibrillary matrix. For simplicity's sake, only the short collagen XVIII isoform, the predominant form in endothelial and epithelial BMs, is presented. Reported binding activities with other ECM molecules are listed. The long square brackets indicate the binding partners for NC1 trimer, while the short square brackets indicate them for monomeric endostatin. The bold text denotes strong binding affinity (b 1 nM), while the regular text denotes weaker (N 5 nM) or undetermined binding affinity. LN complex, laminin-1-nidogen-1 complex. B) In the glomerular BM (GBM), the collagen XVIII isoforms show a different orientation. The N-terminus of medium/long isoforms resides on the podocyte site and the short isoform on the endothelial side, while C-terminal endostatin portions are within the GBM. All collagen XVIII isoforms are shown here as homotrimers, but, based on current evidence, their occurrence also as heterotrimers cannot be excluded. The frizzled (FZ) domain of long collagen XVIII, which shows structural homology with the Frizzled receptors, binds Wnt signalling molecules in vitro, and the N-terminus of the long collagen XVIII has been reported to associate with plasma membrane. 
regions common to all three isoforms, and they are 503 predicted to create premature stop codons and lead 504 to a lack of collagen XVIII protein, even though a 505 complete lack of collagen XVIII has only been 506 confirmed in two patients [15] . In addition, SPR was 507 used to demonstrate that a missense mutation at exon As with the studies on Knobloch patients, it has 544 been found that mice deficient in collagen XVIII 545 suffer from diverse eye abnormalities, and thus the 546 characterisation of collagen XVIII-deficient mice has 547 provided insights into the pathogenic mechanisms of 548 this rare human disease (Fig. 3) shown to be dependent on their adhesion to collagen and high levels of it in bovine adipose tissue [156] .
Later, researchers discovered that collagen XVIII is in hypertensive pedigrees [160] (Fig. 3) . Also, 
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We recently showed that a specific lack of the 
